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Introduction

It is the intention of this article to consider the more likely
causes of claims against a vessel engaged in the carriage
of bulk hydrocarbon oils, chemicals and vegetable oils and

to discuss the ways in which such claims can be avoided

YT or minimised. The following topics will be considered:-
AVAIR—T3> (RMERA) - Shortage

BTV - Contamination

- BYREEFDRES - Sampling

- R T DOYEEhIREE - Deterioration During the Voyage

- EYEREIC DV TDIER - Pumping Performance

- Cargo Carriage Instructions
A5 FIT(CH 7). Energy Institute, London & ¥

JryPTF—327 FA4V T T LK VEF (Vessel
s Experience Factor) £t & I ([Petroleum Meas-
urement Manuall @ Part XVI “Procedures for Qil
Cargo Measurement by Cargo Surveyors” Section
1 Crude Oil m55|F) DIBEFFAIZIEEH L1, #f

We thank the Energy Institute, London, for their kind
permission to reproduce the Wedge Formula diagram
and VEF calculation shown in this article which are
taken from the Petroleum Measurement Manual Part
XVI Procedures for Oil Cargo Measurement by Cargo

BEEKICIE [ Manual ZEERICTSRIBCZ L Surveyors Section 1 Crude Oil, and we recommend
THERLE T,

this Manual should be read in full.
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1. Shortage
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1. Real Loss (KEOARE)
2. Apparent Loss (R#IF EDFE)

| Real Loss (REOFE)
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In general a claim against a vessel for shortage may be
made when the difference between the bill of lading
amount and the quantity received in the discharge port
shore tank(s) exceeds an expected tolerance usual to the
particular trade. In the case of crude oil cargoes, the oil
majors may initiate a claim if the "loss" is in the order
0f 0.2% to 0.5%. If a shortage claim is made it is for the
vessel to demonstrate that no fault occurred during the

time when the cargo was on board.

There are 2 types of losses:-
1. Real Losses
2. Apparent Losses

| Real Losses

CHECK THE TANK STRUCTURES,

i<

LARLY FOR'DAMAGES AND LEAKS.

As the name implies, a real loss involves the irrecover-
able, physical, loss of part of the cargo from the whole
shipment. This may be the result of spillage to the sea

following a collision or grounding, or from leaks through

Cargo Manifold System/ h—3 V=K —IL K XTF L
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corroded or damaged structure and faulty sea valves. A
real loss may also result from the involuntary transfer
of cargo into non-cargo spaces (ballast tanks and void
spaces) through defects in pipelines and tank structures, or
from an excess of residues remaining in some tanks (ROB).
Needless to say, a proper well-documented inspection and
maintenance plan is the best safeguard against leakage of
cargo caused by faulty structures and defective valve and

pipeline systems.

ERLY SEALEDAND SECURED?

The loss of cargo through evaporation (vapour loss) -
although not measurable — is, nevertheless, a real loss.
It occurs during loading and discharging, both from the
shore tanks and from the vessel, and also during the
voyage via the vessel's pressure/vacuum valves (P/V
valves) as the contents of the ship's tanks go through a
natural daily "breathing" cycle. Unless vapour recovery
systems are employed evaporation losses are unavoidable
owing to the inherent nature of the cargo, but they can
be minimised by ensuring that tank access hatches, tank
cleaning hatches, ullage and sampling hatches are all in
good mechanical condition, properly secured, and that
their sealing arrangements are intact.

Tank Access Hatch/ 2> 7 7 XNy F
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CHECK AND'DOUBLE CHECK THE
VALVES ARESET CORRECTLY FOR

i<

The correct operation of the tank P/V valves is also of cru-
cial importance in vapour loss minimisation. P/V valves
must be set correctly open for loading and discharging of
cargo so as to allow for the proper venting of the tanks.
During the voyage, they must be set so that the valves
operate only at the times needed to release any excess
pressure/vacuum, but avoid any unnecessary cargo tank
venting. Make sure all P/V valves are in good working
order.
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NO SMOKING
SAFETY FIRST
"

Valve Controls and Spectacle Blanks / NIVTHIHIS AT LEAHZT T2
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HOW ACCURATE IS THE MEAS-

An excess of residues of cargo remaining on board (ROB)
may be considered a real loss and may be the subject of a
claim against the vessel for short landing. The measure-
ment of ROB can be difficult and imprecise. For example,
on a large crude oil carrier the residues are unlikely to be
distributed in an even layer across the tank floor. They
will form heaps and hollows and sounding for the depth
of residue at a single point is unlikely to be representative.
Internationally recognised standards such as the ASTM
(USA) and the Institute of Petroleum (UK) recommend
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that multiple soundings along the length and breadth of
a tank should be taken in order to obtain a representative
estimate of the depth of the residues in order to determine the
volume from the ship's tables. Ship's staff should, therefore,
observe and take note of the methods used by the cargo
inspectors and issue a formal protest if they believe the ROB

is being incorrectly assessed.

The nature of ROB, that is, whether it is liquid or non-
liquid, should also be determined by sampling. If the ROB is
liquid, then the volume should be computed using the Wedge

Formula. The formula is shown in the following diagrams.

In the case of excessive non-liquid ROB, ship's staff should
take, label and keep samples of the residue in order to

demonstrate it could not be pumped out.

Wedge Formula Calculation/ 7t v > 74—3215
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Appendix F
WEDGE FORMULA CALCULATION

L ==

where V is the volume of liquid in the Wedge
L is the length between the perpendiculars of
the ship
B is the breadth of the tank
T is the ship’s trim
p is the corrected dip.

p = (p1cosec ¢ + (y — d tan ¢)) tan ¢

where p;, ¢, y and d are as shown in Figure 1.

d
/k¢
p# P/
Figure 1 Dimensions for wedge calculation
The Wedge formula is: NOTE
V= LBp? (a) The formula assumes that the liquid is free flow-
2T ing.

(b) It only applies for zero list.

(c) Units used must be consistent.
Example of Application
Measured dip p;, = 14 cm (0.14 m)
y=2m L =3292m
d =27.49m B =20m
T=25m




To obtain corrected dip (p)

p = (pi cosec ¢ + (y — d tan ¢)) tan'¢
The angle ¢ is first obtained thus:

APPENDIX F

Now substituting the values in the formula for
corrected dip

p =(0.14Xx131.75 + (2 —27.49 X 0.00759)) X 0.00759
= (18.445+1.7914) x 0.00759
sop=0.154m
Now using the Wedge formula
_ 329.2 X 20 x (0.154)2
2 %25
L V=312m’

Vv

r
—— L >
T 2.5
t =L =22 —,
an ¢ L~ 3292 0.00759
¢ =026
and cosec ¢ = 131.75
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(2> KEEPFULLYRECORDS.

It will be for the vessel to demonstrate that everything
practicable has been done to off-load as much cargo as
possible and that any excess residues remain as a result
of the inherent nature of the cargo. This means showing,
through the production of good records, that:

- the vessel's pumps were working properly through-
out.

- the cargo discharge plan was reasonable.

- the tanks and pipeline were stripped as efficiently
as possible.

- charterers' cargo heating instructions were
followed throughout the voyage and during the
discharge.
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- ballasting was managed to avoid, so far as reason-
ably practicable, unnecessary cooling of cargo tank
boundarys.

-any remaining volumes of liquid could not be
reached by the vessel's pumps.

- the residues were non-liquid and therefore impos-
sible to pump. Samples should be taken, labelled
and kept for future investigation.

| Apparent Losses

Apparent losses, sometimes referred to as "paper" losses,
are the result of various errors which are inherent in the

measurement of bulk liquids. These include:

- Errors in measurement of shore tank and ship's
tank observed volumes and temperatures.

- Shore metering problems
- Errors in accounting for pipeline contents ashore.

- Errors in the measurement and determination of
entrained and free water quantities.

-The use of inconsistent density data and
differences arising from the use of the superseded
(1952) and current (1980) editions of the ASTM
Volume Correction Factor-Tables when comparing
standard volumes computed by the loading terminal
and by the receiving terminal, respectively.

The vessel has no control over circumstances ashore
which might affect the calculation of the bill of lading
quantity (or the outturned quantity according to the shore
tank figures at the port of discharge). The only means
available to the master to check the reasonableness of
the bill of lading figure is to assess it in light of the
quantity determined to be on board according to the ship's
calibration tables. In doing this, the vessel's measuring
equipment (manual and automatic tank gauging systems,
thermometers and water-gauging equipment) must be
kept in good working order and calibrated according to
the manufacturer's instructions, with proper records to

demonstrate this.

Remember, an error of only 1°centigrade in temperature
can result in a 0.1%, or more, error in the calculation of

the standard volume.
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Direct comparison between the quantity computed to be
on board according to the vessel's calibration tables and
the bill of lading figure according to the shore tank(s)
calibration data is not possible because it is not comparing
like with like. The two "containers" are different in their
construction characteristics and, generally, the ship's tanks
are not as accurately calibrated as the shore tanks. Very
often, the ship’s tanks are over-calibrated. That is, the
ship’s figure is usually more than the shore figure. In an
attempt to overcome this problem, the ship's figure may be
adjusted by the Vessel Experience Factor (VEF) in order

to obtain a more accurate comparison.

The VEF is a statistical compilation of the differences
between the Total Calculated Volume (TCV) measured on
the vessel (adjusted for any material present before load-
ing (On Board Quantity, OBQ), or ROB after discharge),
and the TCV according to the shore tank figures. VEF's
are computed for load port data and for discharge port
data, separately. The calculation of the VEF includes
data from the previous 10 qualifying voyages (qualifying
voyages exclude part cargoes and first voyages after
docking or any structural changes and voyages where the
VEF is outside + 0.3% of the overall average). The VEF
is the outcome of the ship's adjusted TCVs divided by the
shore TCVs, expressed to 4 decimal points. This suggests
great accuracy. In reality, the VEF is only a guide which
can indicate to the master whether or not the bill of lading
figure is reasonable. If the bill of lading figure is not in
line with the amount expected after the application of
the VEF, then a formal protest should be issued to the
shippers. The procedures for calculating the VEF are as

follows:
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Appendix C

PROCEDURE FOR CALCULATING
VESSEL EXPERIENCE FACTORS

C.1 INTRODUCTION

For a given vessel, an approximately constant ratio
can be established between the volume of a cargo
measured on board the vessel and the corresponding
volume measurement by a shore terminal. Such
ratios, termed Vessel Experience Factors, find their
most frequent application at loading ports where they
are used by vessel’s personnel and independent sur-
veyors to provide approximate checks on quantities
of cargo loaded. They are also used at discharge
ports, but much less frequently.

This appendix provides two alternative methods
for calculating Vessel Experience Factors. Method 1
relies on an arbitrary criterion for accepting/rejecting
the individual load (or discharge) ratios which are the
constituents of the vessel Experience Factor. Method
2 differs from the first in relying on a statistically more
rigorous data acceptance/rejection procedure.

Because they give rise to non-typical ratios or
because essential information is missing, data relating
to the following categories of voyages are excluded
from the calculation of Vessel Experience Factors in
both methods:

— voyages after drydock;

— lightenings;

— voyages where the Bills of Lading have been based
solely on shipboard measurements;

— voyages prior to any structural modifications
which have affected the vessel’s cargo capacity.

Although Vessel Experience Factors may be calcu-
lated using data relating to a minimum of three
admissible voyages, the greater the number of sets of
data the greater will be the confidence in the Vessel
Experience Factor established.

C.2 CALCULATION OF VESSEL
EXPERIENCE FACTOR—LOADING

Note: The calculation of the Vessel Experience
Factor—Discharge proceeds in like manner.

29

Method 1
In this method, only vessel load ratios within =0.3%
of the mean value of the ratios are included in the
calculation of the Vessel Experience Factor.
The calculation routine is as follows:

Step (a) List the admissible VLRs.
Step (b) Calculate the mean (r) of the listed VLRs.
Step (c) Calculate 0.3% of the mean.

Step (d) Delete VLRs lying outside the range given
by r £ value determined in (c).

Step (e) Recalculate the new mean value (r").
Step (f) Recalculate 0.3% of the new mean.

Step (g) Report:
(i) the Vessel Experience Factor = r’
established in Step (e).
(ii) the range of accuracy of the Vessel
Experience Factor
= +value determined in Step (f).

Example of Calculation by Method 1
Step (a) List admissible data:

Vessel Load
Ratio (VLR)
0.9998
1.0120
1.0010
1.0027
1.0022
1.0054
1.0008
0.9990
0.9975
0.9985

Voyage Number

O 0O W B W =

10

Step (b) Calculate mean of above 10 numbers =
1.0019.

Step (c¢) Calculate 0.3% of 1.0019 = 0.003.

VEF Calculations/VEF St&ERX
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PROCEDURES FOR OIL CARGO MEASUREMENT BY CARGO SURVEYORS

Step (d) Delete VLRs lying outside range 1.0019 +
0.003, i.e. 0.9989 to 1.0049. Thus the VLRs
for voyages nos. 2, 6, 9, 10 are deleted.

Step (e) Recalculate mean (r') of remaining six
VLRs = 1.0009.

Step (f) Recalculate 0.3% of 1.0009 = 0.003.

Step (g) Report:
(i) the Vessel Experience Factor = the
meanr’ calculatedin Step (e) = 1.0009
(ii) the range of accuracy of the Vessel
Experience Factor = +0.003

Method 2
In this method, only Vessel Load Ratios which are
statistically significant at the 95% probability level
are included in the calculation of the Vessel Experi-
ence Factor.
The calculation routine is as follows:

Step (a) Let there be n admissible VLR’s. List these
in ascending order and label r; to r,,.

Step (b) Establish whether or not r; and r, are statis-
tically significant at the 95% probability
level. To do this:

(i) Calculate the terms Ry and Ry accord-
ing to the following formulae:

Forn = 3to 7inclusive

I, — T Vg = Ve
RL= 2 land RH: n n—1

n—n rh — I
Forn = 8to 10 inclusive

Vy — F I = U=
Ry =—2—L and Ry =2—2=

Fp1— I Iy — Iy

Forn = 11 to 13 inclusive

Ry=-3"" and Ry="2"1nz
Th-1— 1 f'n =1
Forn = 14to 25 inclusive
s = 17 Vin = =
Ry = == L and Ry = n Tn=2
Th2 = I Tn — 13
Table A
Critical Values at the 95% Probability Level
n Critical Value n Critical Value

3 0.941 14 0.546
4 0.765 15 0.525
5 0.642 16 0.507
6 0.560 17 0.490
7 0.507 18 0.475
8 0.554 19 0.462
9 0.512 20 0.450
10 0.477 21 0.440
11 0.576 22 0.430
12 0.546 23 0.421
13 0.521 24 0.413
25 0.406

Step (c)

Step (d)

Step (e)

(i) Compare values of R; and Ry with the
critical value corresponding to the
value of n shown in Table A.

(iii) Delete r; and r,, if the values of R, and
Ry are respectively greater than the
critical value as determined in (ii).

If, as a result of Step (b) any VLRs have
been deleted, re-label the remaining VLRs
asrytor,.

Repeat Step (b) until no more VLRs are
deleted.

Let there be N remaining VLRs, labelled r,
to ry.

Calculate:

N

> n
(i) the mean r of the N VLRs = "7\1/

(i1) the standard deviation d of the N VLRs
about the mean, where

N
Z(rn—r)z
n=1
N -1

Report:
(i) the Vessel Experience Factor = r

established in Step (d)(i).
(ii) the range of accuracy of the Vessel
Experience Factor:

= *il X d

where fys is the Student’s ‘¢’ distribution
value at the 95% probability level
corresponding to N — 1 degrees of
freedom, see Table B, and d is the
standard deviation established in Step

(d) ().

Table B
Student’s ‘t* Distribution Values at the 95% Probability Level
Degrees Degrees Degrees
of tos of tos of tos
Freedom Freedom Freedom
1 12.705 14 2.145 27 2.052
2 4.303 15 2.131 28 2.048
3 3.182 16 2.120 29 2.045
4 2.776 17 2.110 30 2.042
5 2.571 18 2.101 40 2.021
6 2.447 19 2.093 60 2.000
7 2.365 20 2.086 120 1.980
8 2.306 21 2.080 >120 1.960
9 2.262 22 2.074
10 2.228 23 2.069
11 2.201 24 2.064
12 2.179 25 2.060
13 2.160 26 2.056

_'|O_
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APPENDIX C

Example of Calculation by Method 2
Step (a) ListVLRsinascending orderandlabelr;tor:

Voyage Number =~ VLR  Label

9 0.9975  n
10 0.9985 1,
8 0.9990 7,
1 0.9998 7,
7 1.0008 7y
3 1.0010 7
5 1.0022
4 1.0027 1
6 1.0054 7,
2 1.0120 g

Step (b) (i) Since the number of VLRsiis 10, calcu-
late R; and Ry for n = 10.
n—n
ro — 1
_ 0.9985 — 0.9975
1.0054 — 0.9975
_ 00010

~0.0079
=0.127

RL=

Ry= To — Ty
Fio — 12
~1.0120 — 1.0054

" 1.0120 — 0.9985
~0.0066

"~ 0.0135
= 0.489

(ii) Compare R; = 0.127 and Ry = 0.489
with the critical value at the 95% prob-

ability level corresponding to n = 10
shown in Table A, i.e. 0.477.

(iii) As R; = 0.127 is less than the critical
value of 0.477 do not delete r;.
As Ry = 0.489is greater than the criti-
cal value of 0.477, delete ryg.

Step (¢) (i) Re-label the remaining ratios r; to ry.
Repeat Step (b) and confirm that in
this example no more VLRs have to be
deleted.

Step (d) N, the number of remaining VLRs, equals9.

Calculate:
(i) the mean r of the 9 VLRs
9
2
n=1
= = 1.0008
9

(ii) the standard deviation d of the 9 VLRs
about the mean

Step (e) Report:
(i) the Vessel Experience Factor = the
mean r calculated in Step (d)(i)

= 1.0008

(ii) the range of accuracy of the Vessel
Experience Factor:

= *1y5 X d established in Step (d)(ii)

= £2.306 x 0.0024
= £0.0055

_'I]_




2. Contamination
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CHECK'AND'DOUBLE CHECK ALL

The most common sources of on-board cargo contamina-
tion are:-
1. From residues of previous cargoes and tank
washing residues.

2. Through faulty or improperly manipulated
valves.

3. By carry-over of moisture and particulate
matter from the inert gas system.

4. By vapour migration via common gas venting
systems.

5. By leakage of hydraulic fluid from deep-well
pumps and remotely controlled valve systems.

By leakage from heating coil systems.

By ingress of water through defective deck
opening seals.

Residues of Previous Cargoes
and Tank Washing Residues

In general, bulk liquid cargoes can be subdivided into
three groups:
Mineral Oils (petroleum based crude oil and
distillates )
Animal, fish and vegetable oils and fats
Solvents and chemicals.

To clean residues of a cargo from a tank and to present
the tank in a condition fit for loading a different cargo
requires careful planning, a knowledge of the physical and
chemical characteristics of the material you are cleaning
and of the material to be loaded, and thorough checking at
cach stage of the process to ensure a successful outcome.
In this connection, it must be remembered that modern
analytical methods can detect very low concentrations of

contaminates in a cargo.

Persons in charge of tank cleaning operations should be
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WA TEHRRWHIRZMRT 2 720WEN T = v 7 familiar with the guidelines in SOLAS, The International
EITORTIIR D A SHOGHHETIZ, BEAD Safety Guide for Oil Tankers and Terminals (ISGOTT),
WMOTERNWIT Y I A=Y a YHBATRTHLZ L 2E The Chemical Tank Safety Guide as well as any local
L TB2RIEE) FEA, regulations and owners' and charterers' specific require-
ments.
¥ v B AR & 1T 9 # 13, SOLAS, ISGOTT (The A useful checklist is as follows:-

International Safety Guide for Oil Tankers and Terminals
S FAANE A= s =3I FVICT D E B 4 R8E) | The
Chemical Tank Safety Guide REDHA FF4 v, ZOh
DHOHOLBLHHBHI, MEROCHMRE O EDO TR REM L

1.

Know the product you are cleaning and the
next product to be loaded. If in doubt, ask
for clarification from owners, charterers or
shippers.

PEABIILC VAU T A 2. Know the tank construction and tank
coating characteristics. Check the coating

" manufacturer's information to see if there are

LD oTE DTOF 2y 7 ) AESTLL any restrictions on tank cleaning. For example,

TFSw, the maximum permissible temperature in order
to avoid damage to the paint.

1. AT HIEMROBETFEDEYOMHEZIBEL TTFE 3. Prepare prior to the commencement of the
W, ARRRPLNIESREPHRSE, HECRBLTT operation. Ensure all tank cleaning equipment
S and systems are readily available and in

2. AVUBEPI—T 4 VT ORFEZIBEL TT X0, good working order. Make sure safe working
A—TAVIAX=D—DBRZF TV I L. AT D% practices are in place, such as a Safe Entry
EBSRICHIDPENDER L TR, 2. O—F« Permit System for the cargo tanks. If alongside,
VINDBRBEBRTDEODRAERRE AL TT obtain the proper permits to carry out tank
0N, cleaning.

3. FXFBICERERTEIETTIE, X UHEIC 4. Understand the environmental conditions, for
FRYT2HER VAT AIETRIFCERRTRERIRREIC example, air and sea water temperatures and
RoTCTFEL\, Safe Entry Permit System (&4 A whether these will adversely effect the tank
HRIRE) REDEEDREFIENE > TVEIHHERL cleaning process.

CTREW. BRRICE Y TRFETDHEELREEF] 5. Check the method to be used by reference
ERRLTRE0 to company or charterers' instructions, or

4. HTRBEBKDBEREE VWS ERIEERBZRHL. 2> by reference to internationally recognised
THEDFIRICA S DOZTEDHRWDRER L TR0, publications such as the Dr. Verwey Guide

5. IERRBIE &L VIEREhB. EL <2 Dr. Verwey to Tapk Cleaning. If detergents or chemical
Guide to Tank Cleaning ® K2 ICEEMICRMENT cleaning p.roducts are recommended, make
WNBRTYICTHENB BRI EEER LT TR0, sure therehls an aldequate supply of the correct
FRHPIEAR DEBSBO SNHBAE. HELOD type readily available. Many manufacturers
ROBDOP+RICHEE N TOBPERLTTE, & of tank Clegmng cbemmals publish their own
SO RARSEROBEREOS k. B2 IHHIC tank cleaning guides. Always follow the
BT BREHERAL VST, BTREEEOHBEL manufacturers: instructions.

WO THRBEATOTLEZN, 6. Make sure the cleaning process includes all

6. 2 TOREPH>Y JEACHFTBERBL TFL\ pipelines and pUmps.

7. Carry out an inspection of each tank on

7. ERRICREDPERINLD, BRI DREZEITL.
TROICHEBRERTCOSDPHERL THFEL, TR &>
TICRIDHE D TORLDERBLTTEW. &o 27T
DEBERVRYTEHHEF - FKENTOEDERLTT
T HHERICKDEEY TRHE LB HOMH
PELBVNEDTEMIFTTIEN. ZLDOLERBPRA
AEMTHHEDNADER O TVBHE. AMICH LY
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completion of cleaning when safe to do so to
ensure the required level of cleaning has been
achieved. This may include the requirement
that the tank must be odour free. Make sure
all pipelines and pumps have been cleaned
and drained. If the final traces of moisture are
removed by hand-mopping, make sure the rags
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do not leave fibre deposits. This is particularly
necessary with many chemical and solvent
cargoes where the presence of fibrous particles
will give rise to a claim against the vessel.

8. Where the cargo tanks are coated, it is essential
to make sure the paint system is properly
maintained. This means that damaged, loose
and flaked areas must be repaired according to
the paint manufacturers' instructions. The paint
coating should be kept as far as possible intact
otherwise residues of previous cargoes and/or
tank washing residues may remain behind the
damaged coating and leach out to contaminate
a sensitive subsequent cargo. Loose paint
flakes may also be the source of contamination
which gives rise to a claim against the vessel.

9. Make sure all tank cleaning procedures are
properly documented and that dates, times and
methods are recorded.

| Faulty or Improperly Manipulated Valves

Evidence or suspicion of leaks through valves should be
investigated as soon as possible and faults rectified. A
regular regime for valve testing should be drawn up and
documented. The only way to prevent contamination
of cargo on board by improperly manipulated valves is
to check — and double-check — the valve settings. Good
tanker practice is to start an operation with all valves shut
and to open only those immediately required. Particular
vigilance is required at the manifold areas on deck where
there may be numerous cross-over connections between
individual tank pipelines. Make sure any "blanks" are in

the correct position.

| Carry-Over from the Inert Gas System

This is a problem more likely to be associated with the
carriage of clean hydrocarbon products such as aviation
fuel (JetAl) where there is an on-board inert gas generat-
ing system. Contamination by the carry-over of water and
particulate matter (carbon deposits) from the I.G. system
into the cargo can lead to claims against the vessel. The
I.G. system must, therefore, be properly maintained and

the deck 1.G. main pipeline should be regularly drained.
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| Vapour Migration

Contamination may occur through a common vapour/gas
venting system when vapour from a volatile product such
as gasoline migrates into a tank containing kerosene and
causes a depression of the flash-point of the less volatile
oil. The only way to prevent such contaminations is to
know the physical and chemical characteristics of the
cargoes and to ensure that individual tank venting systems
are isolated where necessary during loading, carriage and

off-loading.

Leakage of Hydraulic Fluid from
Pumps and Valves

Where hydraulically operated valves and deep-well cargo
pumps are fitted contamination by leaking hydraulic fluid
can lead to a claim against the vessel. Hydraulic valve
actuators and associated pipework should be checked
regularly and suspicious higher than expected use of

hydraulic fluid must be investigated as soon as possible.

The manufacturers' instructions with regard to purging the
cofferdams of deep-well pumps must be followed in order
to detect leaks from the drive system. Records of pump

purgings must be maintained.

| Leaks from Heating Coils

Cargo heating is achieved by passing steam or, in some

systems, hot oil, through pipework (coils) fitted in the
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lower regions of the cargo tanks. Leakage of the heating
medium into the cargo during the voyage can result in

contamination and claims against the vessel.

Evidence of leaks in the heating coils may be revealed by
the presence of cargo in the condensate return tank (in the
case of steam heating coils) and by loss of fluid from a
heating oil system. It is essential that the heating coil sys-
tem is tested regularly, and certainly before the carriage of
a heated cargo. Tests may be carried out by pressurising
sets of coils in turn at deck level with compressed air and
noting whether there is a drop in the pressure over time,
or by visual examination within each tank, if safe to do so,
with the heating coils activated. Again, the tests should be
documented.

3. Sampling

Sampling of bulk liquid cargoes is carried out for two
reasons. The first is for commercial quality control
purposes. That is, to ensure the physical and chemical
characteristics are within the technical specification. The
second reason is to check that the condition of the material

has not changed adversely during the voyage.

There are internationally recognised standards for
sampling and these are set out in publications such as the
Institute of Petroleum manuals (UK) and in the ASTM
manuals (USA).

Generally speaking, a tanker becomes responsible for
the cargo condition once the cargo enters the ship at the
vessel's manifold and up to the time it passes through the

vessel’s manifold at the port of discharge.

TAKING SAMPLES AT VARIOUS STAGES OF
LOADING AND DISCHARGING IS THE ONLY
WAY THAT THE CONDITION OF THE CARGO
CAN BE CHECKED.

In practice, a cargo inspector is likely to attend on board to
carry out tank inspections, cargo measurement procedures

and sampling.
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If a cargo inspector is not present, then the crew should

Ulitra Image

take samples. In any case, the crew should make a note
of all samples taken, at what time and who takes them.
All samples should be labelled and retained for as long as
required and then disposed of in the proper manner. The
cargo inspector should provide the vessel with a duplicate
set of all samples taken. This is of particular importance

if a problem is suspected.

Always provided it is safe and practical to do so, samples

Take and Check Samples / 4> FILERRU#HE
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should be taken as follows:-

_]7_

At the outset of loading. This sample(s) should
be taken when product is first received at the
ship's manifold sampling point. Always ensure
that the sample point is clean and free from
water before the shore hose is connected. Take
further samples during the initial loading process
until, say, tank first-foot levels are reached.
These samples may reveal a problem in the
shore tanks and pipeline systems. If a problem
is suspected then loading should be stopped and
the shore informed.

First-foot samples. These are samples taken
when sufficient product has been received into
a tank so that a sample can be taken. These
samples will reveal whether or not there is
a problem with the cleanliness of the ship's
pipelines. If there is, loading should be stopped
and investigations carried out. Do not continue
loading in the hope that the problem will simply
g0 away.

Samples from the ship's tanks after loading is
finished. These sample will be used to establish
the condition of the cargo on board after loading.

Ship's tank samples on arrival at the port of
discharge. These will be used to determine
whether or not the condition of the cargo has
changed during the voyage.

Samples taken from the ship's manifold at the
start of discharge from each tank. Again, these
will be used to check whether there are any
problems with the tank contents, or to prove
that there were no problems on board, say, by
cross-contamination when two or more grades
or types of product are being handled.
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4. Deterioration During the Voyage
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The condition of natural products such as animal, fish and
vegetable oils and fats will change over time. This pro-
cess is influenced most commonly by heat and moisture
content. When carrying these cargoes it is essential that
charterers' or shippers' heating instructions are followed

precisely. If in doubt, seek further guidance.

Some chemicals and solvents are also adversely affected
by exposure to the atmosphere and are carried under a
nitrogen blanket in order to exclude oxygen. Again, char-
terers' instructions should be followed and arrangements
made to "top-up" the nitrogen blanket during the voyage

as necessary.

In all events, detailed accurate records must be maintained
on board if the vessel is to be defended against any claim

of causing a deterioration of the cargo during the voyage.

(%" CARE FORYYOUR'CARGO.

5. Pumping Performance

Claims may be made if the cargo is not off-loaded in the

time allowed in the Charterparty.

The only way to defend such claims is to demonstrate that
the vessel's pumps were working correctly throughout
and that they were operated to maximum efficiency in
line with a reasonable discharge plan. A note should be
kept of any restrictions imposed by the shore terminal,
such as back-pressure limitations, the number and size of
hoses provided and all shore stoppages, and an appropriate
Letter of Protest should be issued.

Molasses can be a difficult cargo to handle with centrifu-
gal pumps because of its sometimes high viscosity and
long delays in discharge are not unusual.

In all cases, it is essential that full and accurate records are

kept. These should include:-
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1. A detailed plan for the discharge operation.

2. Half-hourly back-pressure readings of the
pressure gauges at the ship's manifolds. Always
ensure that undamaged gauges are fitted at the
manifold.

3. At least hourly discharge rates from each tank
together with pump speeds.

4. Times at which individual tanks are opened and
closed.

5. Details of tank stripping operations including
stoppages for internal stripping.

6. All shore stoppages and back-pressure
limitations.

Details of all crude oil washing (COW) operations.

8. Samples of any “difficult” cargo. such as
molasses.
Full records such as those listed above will not only help
to defend a claim against slow-pumping, but may also as-
sist with investigating a claim for shortage. For example,
if the shore tank records show less cargo was being
transferred than the ship's pumping rate records, it may be
that some of the cargo is being diverted ashore to a tank or

tanks not previously nominated.

6. BMEIEICOVWTOET

% DYt HMED O B ERIE T 2 5B 28R
HBHINET, SRETHYPILILAEY, ZH2iE, ¥
YOG C—TA YT AT =TT (TTYTTA
V7)) lokke BN EENE T, T/, FOSFA
(Federation of Oils, Seeds and Fats Associations) @ Hiit
Wi EITRB EN TSR, FEEOMREIID Db 5Bl
PEINTVEILEEDHDET. IO, k=T 1~
AL NOREE LR, ¥ a—T 4 Y TICHT R
B B E LTI WEN R EICHET MG TN
ESEN

%S B W DRFE R LR R O B IZ D W TARY
BEDS DY RIS, T2 MECHYE
bET FNA 22RO TTE v EN ED T CHIEE IE
LTz e Ao

6. Cargo Carriage Instructions

In many cases, specific instructions will be provided by
charterers. As referred to in various sections above, these
may include tank cleaning requirements, heating instruc-
tions and inerting (blanketing) requirements. They may
also include references to particular trade requirements,
such as those set out in the Federation of Oils, Seeds and
Fats Associations (FOSFA) publications. These include,
heating coil construction requirements, tank coating

requirements and lists of forbidden previous cargoes.

If there is any doubt about the exact nature of the cargo
to be carried, or of any of the requirements in the voyage
instructions, then further advice should be sought from
charterers and/or shipowners in a timely manner. Do not

leave it to the last minute!
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vessels is obstructed or prevented entirely by the lack of

complete and accurate records, including samples.
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OFFAE T 103-0013 RELBPFREXAAXBATE 2 TE 15FE 145 ---oeeeeeeee Tel : 03-3662-7229 Fax : 03-3662-7400
Principal Office (Tokyo) 2-15-14, Nihonbashi-Ningyocho Chuoh-ku, Tokyo 103-0013, Japan
Q@HFXZE T 650-0024 EER#MFATHRXEEES FiH EM=HEIL 6K Tel : 078-321-6886 Fax : 078-332-6519

Kobe Branch 6th Floor Shosen-Mitsui Bldg. 5, Kaigandori Chuoh-ku, Kobe, Hyogo 650-0024, Japan
OEEZE T 812-0027 EAREEHESRT)IGA 1515 HEBIEY XL 4-6F - Tel : 092-272-1215 Fax : 092-281-3317
Fukuoka Branch 6th Floor Meiji-Dori Business Center 1-1, Shimokawabata-machi, Hakata-ku, Fukuoka 812-0027, Japan

SAXER T 794-0028 BRERSATAAERIT2TH2FEM 1 ooeeereeeeeens Tel : 0898-33-1117 Fax : 0898-33-1251
Imabari Branch 2-2-1, Kitahorai-cho, Imabari, Ehime 794-0028, Japan
@ JPI EEY —E X%\ <4t 38 Lombard Street, London EC3V 9BS U.K. -------+ Tel :44-20-7929-3633 Fax : 44-20-7929-7557

Japan P&l Club (UK) Services Ltd
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